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MULTI-LAYER INTERCONNECT WITH 
ISOLATION LAYER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates in general to interconnects 

used in integrated circuits. More speci?cally, the present 
invention relates to multi-layer interconnects having an 
isolation layer. 

2. Description of the Related Art 
Integrated circuit designers often desire to increase the 

density of elements Within an integrated circuit by reducing 
the siZe of the individual elements and reducing the sepa 
ration distance betWeen neighboring elements. One chal 
lenge faced by integrated circuit designers attempting to 
achieve this goal is that, as individual circuit elements 
become smaller and are formed closer together, it can 
become more dif?cult to form interconnects betWeen the 
elements Without creating electrical shorts Within the circuit. 

Generally speaking, interconnects are integrated circuit 
structures that can be used to electrically connect conductive 
circuit elements in a Wide variety of circuits. For example, 
interconnects can be used in a memory device, such as a 
dynamic random access memory (DRAM), to electrically 
connect circuit elements formed at different layers Within the 
memory device. 

SUMMARY OF THE INVENTION 

In accordance With one aspect of the invention, an inte 
grated circuit is provided With a conductive plug, a conduc 
tive line formed over the conductive plug and an isolation 
layer formed betWeen the conductive plug and the conduc 
tive line. The isolation layer includes an opening through 
Which the loWer portion of the conductive line extends to 
make electrical contact With the upper surface of the con 
ductive plug. The opening has a smaller Width than that of 
the conductive plug such that the isolation layer electrically 
isolates one or more outer regions of the upper surface of the 
conductive plug from other nearby conductive lines. 

In accordance With another aspect of the invention, a 
system includes an integrated circuit comprising a metal 
plug, a dielectric layer and a metal line. The dielectric layer 
has a thickness betWeen about 5 nm and 100 nm, and 
includes an opening over the metal plug. The metal line 
includes a loWer portion that extends through the opening to 
make electrical contact With the metal plug. 

In accordance With another aspect of the application, a 
metalliZation scheme for an integrated circuit includes a 
plurality of metal plugs at one level and a plurality of metal 
lines formed above the metal plugs at a second level. The 
metal lines are vertically separated from the metal plugs by 
a distance betWeen about 5 nm and 100 nm except at 
positions directly over the metal plugs. 

In accordance With another aspect of the invention, a 
method is provided for forming an integrated circuit inter 
connect. An insulating layer is provided as a blanket layer. 
A ?rst photoresist ?lm is formed over the insulating layer 
and exposed through a ?rst mask reticle to radiation at a ?rst 
radiation exposure level. A via is then etched in the insu 
lating layer and a conductive plug formed Within the via. An 
isolation layer is deposited over the insulating layer and the 
conductive plug. A second photoresist ?lm is formed over 
this isolation layer, and exposed through the ?rst mask 
reticle to radiation at a second radiation exposure level. An 
opening is etched in the isolation layer over a conductive 
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2 
plug, Where the opening has a Width narroWer than that of 
the conductive plug. A conductive line is then formed over 
the opening such that the conductive line makes electrical 
contact With the conductive plug through the opening. 

In accordance With another aspect of the invention, a 
method is provided for forming a conductive bridge betWeen 
a metal line and a conductive plug. The method includes 
forming an insulating layer With a thickness less than about 
100 nm. An opening is formed Within the insulating layer 
and the opening is ?lled With metal. 

In accordance With another aspect of the invention, a 
method is provided for forming an integrated circuit ele 
ment. A ?rst mask is used to form a ?rst via by subjecting 
a ?rst photoresist ?lm to radiation through the ?rst mask at 
a ?rst radiation exposure level. The ?rst metal is deposited 
into the ?rst via. Using the ?rst mask a second time, a second 
via is formed by subjecting a second photoresist ?lm to 
radiation through the ?rst mask at a second radiation expo 
sure level. A second metal deposited into this second via. 

In accordance With another aspect of the invention, a 
method is provided for forming a plurality of conductive 
lines. Aplurality of vias are formed in a dielectric layer that 
has a thickness less than about 100 nm. A conductive 
material is deposited over the dielectric layer such that the 
vias are ?lled With the conductive material and a conductive 
layer is formed over the dielectric layer and the ?lled vias. 
The conductive layer is etched to form a plurality of con 
ductive lines above the dielectric layer and the ?lled vias. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other features and advantages of the invention 
Will noW be described With reference to the draWings of 
certain preferred embodiments, Which are intended to illus 
trate, and not to limit, the invention. 

FIGS. 1A and 1B are a top-doWn schematic plan vieW and 
an elevational cross-section, respectively, illustrating a plu 
rality of conventional integrated circuit metal lines and 
underlying plugs. 

FIG. 2 is a schematic cross-sectional vieW of conventional 
integrated circuit metal lines and plugs With electrical shorts 
caused by mask misalignment. 

FIGS. 3A-3H are a series of schematic cross-sections 
illustrating the formation of a multi-layer interconnect hav 
ing an isolation layer vertically betWeen metal lines and 
plugs, in accordance With one embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

For purposes of illustration, various embodiments of the 
invention Will be described in the context of an integrated 
circuit metalliZation scheme having a particular con?gura 
tion. The details associated With this speci?c con?guration 
are set forth to illustrate, and not to limit, the invention. The 
scope of the invention is de?ned only by the appended 
claims. 

FIG. 1A illustrates a top-doWn vieW of a plurality of 
conventional integrated circuit interconnects 10 formed at 
the intersections of a plurality of conductive plugs 12 and 
conductive lines 16. FIG. 1B illustrates a cross-sectional 
vieW of the interconnects 10 taken along the line 1B-1B of 
FIG. 1A. Therefore, in the cross-sectional vieW of FIG. 1B, 
the conductive lines 16 run into and out of the page, and each 
conductive line is coupled to a plurality of conductive plugs 
12. In some embodiments, the metalliZation scheme inter 
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connects memory cells in an array With various external 
elements, such as power supplies and ground. Those of 
ordinary skill in the art Will understand, hoWever, that the 
interconnects 10 can be used in a Wide variety of integrated 
circuit contexts. 
As illustrated in FIG. 1B, the conductive plugs 12 are 

preferably formed in an insulating layer 14. The conductive 
plugs 12, the insulating layer 14, and the conductive lines 16 
may comprise any of a Wide variety of materials that are 
knoWn to those of skill in the art. For example, in some 
embodiments, the conductive plugs 12 comprise tungsten, 
With titanium and titanium nitride liners for adhesion/barrier 
purposes, the insulating layer 14 comprises BPSG, and the 
conductive lines 16 comprise aluminum. 

The conductive plugs 12 and the conductive lines 16 can 
be formed using a variety of processes. For example, in one 
embodiment, the conductive plugs 12 are formed by depos 
iting the insulating layer 14 as a blanket layer on a substrate 
(not shoWn). A plurality of vias for the conductive plugs 12 
are then formed in the insulating layer 14 using conventional 
photolithography and etching techniques. A conductive 
material is then deposited into the vias and above the 
insulating layer 14 using any of a variety of Well-knoWn 
deposition processes, such as, for example, chemical vapor 
deposition (CVD). The conductive material is then etched 
back to the surface of the insulating layer 14 using any 
suitable etching process, such as, for example, chemical 
mechanical polishing or planariZation (CMP). The material 
used to form the conductive lines 16 is then deposited as a 
blanket layer over the resulting structure using a suitable 
deposition process, such as, for example, physical vapor 
deposition (PVD). A series of trenches 18 is then formed 
using conventional photolithography and etching techniques 
to pattern the conductive lines 16. In other arrangements, 
damascene processes are used during metalliZation, 
although the methods and structures described herein have 
particular utility for conventional plug and metal line for 
mation. 

In some embodiments, the Width of the conductive plugs 
12 preferably falls Within the range of about 50 nm to about 
300 nm, more preferably about 100 to 250 nm. In one 
example, the plugs have a 230 nm Width at the top and 180 
nm at the bottom of the plugs 12. The height of the 
conductive plugs 12 preferably falls Within the range of 
about 500 nm to about 5,000 nm, more preferably about 
2,000 nm. In some embodiments, the Width of the conduc 
tive lines 16 preferably falls Within the range of about 30 nm 
to about 200 nm, more preferably about 50 nm to 150 nm. 
In one example, the line Width is about 110 nm. The height 
of the conductive lines 16 preferably falls Within the range 
of about 250 nm to about 350 nm, more preferably about 300 
nm. 

As illustrated in FIGS. 1A-1B, although a given conduc 
tive line 16 is in contact With a plurality of conductive plugs 
12 Within a particular roW or column of the array, the 
conductive line 16 is preferably not in contact With the 
conductive plugs 12 of any adjacent roWs or columns. 
Because the distance betWeen the conductive plugs 12 is 
often relatively small (e.g., separation betWeen adjacent 
lines of betWeen about 125 nm to 250 nm), hoWever, it can 
be dif?cult to form the trenches 18 such that a given 
conductive line 16 does not make contact With the conduc 
tive plugs 12 in a nearby roW or column. 

For example, if the mask used to form the trenches 18 is 
even slightly misaligned, the conductive lines 16 Will shift 
from their desired positions, as illustrated in FIG. 2. When 
such a shift occurs, a given conductive line 16 may contact 
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4 
the conductive plugs 12 of a neighboring roW or column, as 
indicated at contact points 19 in FIG. 2. Such contact points 
19 cause undesirable electrical shorts to form betWeen the 
conductive lines 16 and the conductive plugs 12 of an 
adjacent roW or column. Therefore, in a preferred embodi 
ment of the present invention, an additional isolation layer 
is formed beloW the conductive lines 16 to reduce the 
likelihood of electrical shorting betWeen a given conductive 
line 16 and the conductive plugs 12 of a nearby roW or 
column. 

FIGS. 3A-3G illustrate an exemplary process of forming 
a multi-layer interconnect 10 having an isolation layer 20, in 
accordance With one embodiment of the present invention. 
The process begins in substantially the same Way as the 
exemplary fabrication process described above in connec 
tion With FIG. 1. For example, as illustrated in FIG. 3A, the 
insulating layer 14 is deposited as a blanket layer on a 
substrate (not shoWn). The insulating layer 14 may comprise 
any of a Wide variety of nonconductive materials, such as, 
for example, loW k materials, TEOS, polyimide, etc. 
As illustrated in FIG. 3B, a plurality of vias 24 are formed 

in the insulating layer 14. The vias 24 are preferably formed 
using conventional photolithography and etching tech 
niques. For example, in some embodiments, a photoresist 
?lm is deposited on the insulating layer 14 and exposed to 
radiation through a mask. The radiation may comprise a any 
of a variety of forms of radiation, such as, for example, 248 
nm, depending on the selected photoresist material. 

In some embodiments, the thickness of the photoresist 
?lm preferably falls Within the range of about 500 nm to 
about 1500 nm, more preferably about 980 nm, and it is 
subjected to a radiation exposure level preferably Within the 
range of 10 mJ/cm2 to about 90 mJ/cm2, more preferably 
about 35 mJ/cm2 to about 41 mJ/cm2, With an exemplary 
dose of about 38 mJ/cm2. Following this exposure, the 
photoresist ?lm is developed and selectively removed in 
regions to leave a photoresist mask on the surface of the 
insulating layer 14, and the insulating layer 14 is etched 
through the mask to form the vias 24 using a suitable etching 
process, such as, for example, ion milling, reactive ion 
etching, or chemical etching. Preferably, dry etching tech 
niques are employed in order to produce nearly vertical 
Walls and consequently higher density. 
As illustrated in FIG. 3C, a conductive material is depos 

ited over the insulating layer 14 and etched back to form the 
conductive plugs 12. The conductive plugs 12 may comprise 
any of a Wide variety of materials. Preferably, the conductive 
plugs 12 comprise adhesion and barrier layers, such as 
titanium and titanium nitride, lining the vias 24, and the vias 
24 are subsequently ?lled With a CVD metal, such as 
tungsten. The conductive material can be deposited using 
any suitable deposition processes, such as, for example, 
CVD or PVD, and can be etched back using any suitable 
process, such as, for example, CMP. 
As illustrated in FIG. 3D, an isolation layer 20 is formed 

as a blanket layer over the insulating layer 14 and the 
conductive plugs 12. In a preferred embodiment, the isola 
tion layer 20 comprises TEOS. In other embodiments, the 
isolation layer 20 may comprise another nonconductive 
material, such as, for example, silicon nitride or BPSG. The 
thickness of the isolation layer 20 preferably falls Within the 
range of about 5 nm to about 100 nm, more preferably Within 
the range of about 10 nm to about 50 nm, and most 
preferably Within the range of about 20 nm to about 30 nm. 
As illustrated in FIG. 3E, a plurality of openings 22 are 

formed in the isolation layer 20. The openings 22 are 
preferably formed by depositing a photoresist ?lm on the 
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isolation layer 20 and exposing the ?lm to radiation through 
the same mask reticle used to form the vias 24 in the 
insulating layer 14. The thickness of the photoresist ?lm 
preferably falls Within the range of about 100 nm to about 
500 nm, more preferably about 300 nm. For a positive resist, 
the radiation exposure level is less than the exposure level 
used to form the vias 24 in the insulating layer 14, preferably 
more than 5% less and more preferably 10-15% less. Thus, 
if an exposure level of 38 mJ/cm2 is used to form the vias 24, 
then the photoresist ?lm over the isolation layer 20 is 
preferably subjected to an exposure level Within the range of 
about 32.3 mJ/cm2 to about 34.2 mJ/cm2. 

Following this exposure, the exposed portions of the 
positive photoresist ?lm are selectively removed to form a 
photoresist mask on the surface of the isolation layer 20, and 
the isolation layer 20 is etched to form the openings 22 using 
a suitable etching process, such as, for example, ion milling, 
reactive ion etching, or chemical etching. If an etching 
process involving a chemical etchant is selected, any of a 
variety of Well-knoWn etchants can be used, such as, for 
example, CHF3 or CF4. 

Note that, While the example is given for a positive 
photoresist ?lm, the same result can be accomplished using 
a negative photoresist ?lm in Which the non-exposed por 
tions of the ?lm are selectively removed. In this case, the 
?rst mask de?ning the ?rst vias 24 for the contact plugs 12 
are de?ned using a loWer exposure level than the second 
mask that de?nes the second vias 22. Preferably the ?rst 
photolithography mask employs a more than 5% loWer dose, 
more preferably l0-l5% loWer dose, than the dose used by 
the second mask. 

Preferably, the second exposure (With a dose de?ning a 
narroWer opening) preferably also employs a thinner pho 
toresist mask. For example, mask to de?ne the plug vias can 
be about 9800 A in thickness, Whereas the photoresist layer 
de?ning the openings 22 in the isolation layer 20 can be 
about 3000 A. More generally, the second use of the mask 
preferably employs a photoresist layer less than 50% of the 
?rst photoresist layer that uses the same mask pattern, more 
preferably less than about 35% of the prior mask thickness. 

Using the same mask to form the openings 22 in the 
isolation layer 20 and the vias 24 in the insulating layer 14 
presents a number of advantages. For example, because no 
additional mask is required to form the openings 22 in the 
isolation layer 20, the additional cost associated With form 
ing openings 22 is relatively loW. Moreover, because the 
same mask is used, aligning the mask over the conductive 
plugs 12 is fairly straightforWard. 
As illustrated in FIG. 3F, the material used to form the 

conductive lines 16 is deposited as a blanket layer over the 
isolation layer 20 and the conductive plugs 12. The conduc 
tive lines 16 may comprise any of a Wide variety of 
materials, preferably metallic materials such as, for 
example, aluminum or copper. In the illustrated embodi 
ment, hoWever, the conductive lines are blanket deposited 
and dry etched and so preferably comprise a conventional IC 
metal, such as aluminum and alloys thereof. The conductive 
material can be deposited using any suitable deposition 
processes, such as, for example, PVD or CVD. In some 
embodiments, the thickness of the layer of conductive 
material preferably falls Within the range of about 250 nm to 
about 350 nm, more preferably about 290 nm to 310 nm. 
Optionally, the conductive lines 16 also include a loWer 
titanium glue layer (e.g., 80 A-l20 A) and an upper TiN 
antire?ective coating (ARC). 
As illustrated in FIG. 3G, a series of openings or trenches 

18 are formed using conventional photolithography and 
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6 
etching techniques to pattern the conductive lines 16. For 
example, in some embodiments, a photoresist ?lm is depos 
ited on layer of conductive material and exposed to radiation 
through a mask. In some embodiments, the thickness of the 
photoresist ?lm preferably falls Within the range of about 25 
nm to about 100 nm, more preferably about 36 nm, and the 
Width of the trenches is selected to leave a Width of the metal 
lines 16 at betWeen about 5 nm and 1000 nm, more prefer 
ably betWeen about 100 nm and 120 nm. Following this 
exposure, the exposed portions of the photoresist ?lm (if 
using a positive resist) are selectively removed to form a 
photoresist mask on the surface of the conductive layer 14, 
and the conductive layer 14 is etched to form the trenches 18 
using a suitable etching process, such as, for example, ion 
milling, reactive ion etching, or chemical etching. Prefer 
ably, a dry etch process is employed to produce vertical 
sideWalls and maximiZe density. Note that this second mask 
de?nes lines having a different pattern than the mask that 
de?ned both the underlying contact plugs 12 and the smaller 
openings 22 above it. 
As illustrated in FIG. 3H, the gaps or openings 18 

betWeen the metal lines 16 are then ?lled, such as by 
deposition of an insulating material 26, folloWed by etch 
back or polishing. While not shoWn, the insulating material 
26 can be polished back to the level of the conductive lines 
16. Any suitable insulating layer conventionally employed 
for an inter-level dielectrics (ILD), such as TEOS and other 
forms of oxide, polyimide, carbon-doped oxides and other 
loW k materials, etc., can serve as the insulating material 26. 
The insulating material 26 can comprise the same material 
as layer 20, but Will nevertheless be recogniZed as a separate 
layer in the ?nal product by the presence of the isolation 
layer 20 underneath the metal lines 16, and its presence 
vertically betWeen conductive plugs 12 and the overlying 
metal lines 16 except at the openings 22 (see FIG. 3E). Note 
that, although illustrated as smaller than the Width of the 
lines 16, the openings 22 can be arranged by selection of the 
radiation dose used to de?ne the openings 22 to have a 
similar Width to that of the conductive lines 16. 

Because the openings 22 are formed in the isolation layer 
20 using the same mask at a different exposure level than 
that used to form the vias 24 in the insulating layer 14, the 
openings 22 have a narroWer Width than that of the under 
lying conductive plugs 12. Therefore, the isolation layer 20 
and the openings 22 effectively reduce the Width of the 
exposed conductive surface area at the top of the conductive 
plugs 12. By reducing this exposed conductive surface area, 
the likelihood of an undesired electrical short forming 
betWeen a conductive line 16 and a conductive plug 12 due 
to mask misalignment is advantageously reduced. 

In the embodiment illustrated in FIG. 3H, for example, 
even though the trenches 18 are slightly misaligned, the 
isolation layer 20 electrically insulates the conductive lines 
16 from the conductive plugs 12 of neighboring roWs or 
columns Within the array. 
The intermediate insulating layer 20 provides a sort of 

mini-damascene process Whereby openings are provided 
underneath the metal lines 16 only in the openings 22 
directly over contact plugs 12. The remaining portions of the 
intermediate insulating layer 20 serve to elevate the ?oor of 
the metal lines 16 above the top level of the contact plugs 12 
everyWhere except Within the openings 22 above the contact 
plugs 12 themselves. Accordingly, the thickness of the 
intermediate insulating layer 20 serves as an additional 
safety or buffer layer vertically separating adjacent metal 
lines 16 from the underlying contacts 12, such that even a 
slight mask misalignment in the horiZontal dimension has 
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reduced risk of producing a short circuit. As a result, 
undesired electrical shorting is advantageously inhibited 
despite the mask misalignment. 

Although this invention has been described in terms of 
certain preferred embodiments, other embodiments that are 
apparent to those of ordinary skill in the art, including 
embodiments that do not provide all of the features and 
advantages set forth herein, are also Within the scope of this 
invention. Accordingly, the scope of the present invention is 
de?ned only by reference to the appended claims. 
We claim: 
1. A method of forming an integrated circuit interconnect, 

comprising: 
providing an insulating layer as a blanket layer; 
forming a ?rst photoresist ?lm over the insulating layer; 
exposing the ?rst photoresist ?lm to radiation through a 

?rst mask reticle; 
etching a via in the insulating layer; 
forming a conductive plug Within the via; 
depositing an isolation layer over the insulating layer and 

the conductive plug; 
forming a second photoresist ?lm over the isolation layer; 
exposing the second photoresist ?lm to radiation through 

the ?rst mask reticle; 
etching an opening in the isolation layer over the con 

ductive plug, the opening having a Width narroWer than 
that of the conductive plug; and 

forming a conductive line over the opening such that the 
conductive line makes electrical contact With the con 
ductive plug through the opening. 

2. The method of claim 1, Wherein the insulating layer 
comprises BPSG. 

3. The method of claim 1, Wherein the ?rst photoresist 
?lm has a thickness Within the range of about 500 nm to 
about 1,500 nm. 

4. The method of claim 3, Wherein the second photoresist 
?lm has a thickness Within the range of about 100 nm to 
about 500 nm. 

5. The method of claim 1, Wherein exposing the ?rst 
photoresist ?lm to radiation comprises using a radiation 
exposure level that falls Within the range of about 10 mJ/cm2 
to about 90 mJ/cm2. 

6. The method of claim 5, Wherein etching a via in the 
insulating layer comprises dry etching. 

7. The method of claim 1, Wherein exposing the ?rst 
photoresist ?lm comprises employing a ?rst radiation expo 
sure level and exposing the second photoresist ?lm com 
prises employing a second radiation exposure level, Wherein 
the second radiation exposure level is loWer than the ?rst 
radiation exposure level. 

8. The method of claim 7, Wherein the second radiation 
exposure level is more than about 5% beloW the ?rst 
radiation exposure level. 

9. The method of claim 8, Wherein the second radiation 
exposure level is about 10% to about 15% beloW the ?rst 
radiation exposure level. 

10. The method of claim 1, Wherein forming a conductive 
plug comprises performing a CMP process. 

11. The method of claim 1, Wherein the conductive plug 
comprises tungsten. 

12. The method of claim 1, Wherein the isolation layer 
comprises a form of silicon oxide. 

13. The method of claim 1, Wherein the isolation layer 
comprises silicon nitride. 

14. The method of claim 1, Wherein etching a via in the 
isolation layer comprises dry etching. 

8 
15. The method of claim 1, Wherein etching a via in the 

isolation layer comprises Wet etching. 
16. The method of claim 1, Wherein forming a conductive 

line comprises blanket metal deposition and subsequent 
5 etching. 

17. The method of claim 1, Wherein the conductive line 
comprises aluminum. 

18. A method of forming a conductive contact to a 
conductive metal plug, comprising: 

forming an insulating layer having a thickness of less than 
about 100 nm over the conductive metal plug; 

forming an opening Within the insulating layer, Wherein 
forming the opening Within the insulating layer com 
prises employing a photolithography reticle that is also 
employed to de?ne the conductive metal plug; 

depositing metal Within the opening to form the conduc 
tive metal plug, Wherein depositing metal Within the 
opening comprises depositing a blanket metal layer; 
and 

etching the blanket metal layer to form a metal line. 
19. The method of claim 18, Wherein the insulating layer 

is deposited directly over the conductive metal plug. 
20. A method of forming an integrated circuit element, 

comprising: 
using a ?rst mask to form a ?rst via in a ?rst layer by 

subjecting a ?rst photoresist ?lm to radiation through 
the ?rst mask at a ?rst radiation exposure level; 

depositing a ?rst metal into the ?rst via; 
using the ?rst mask a second time to form a second via in 

a second layer over the ?rst layer by subjecting a 
second photoresist ?lm to radiation through the ?rst 
mask at a second radiation exposure level, Wherein the 
second radiation exposure level is different than the 
?rst radiation exposure level; and 

depositing a second metal into the second via. 
21. The method of claim 20, Wherein the ?rst photoresist 

?lm has a thickness Within the range of about 500 nm to 
about 1,500 nm. 

22. The method of claim 20, Wherein the ?rst radiation 
exposure level falls Within the range of about 35 mJ/cm2 to 
about 41 mJ/cm2. 

23. The method of claim 20, Wherein the ?rst metal 
comprises tungsten. 

24. The method of claim 20, Wherein the second photo 
resist ?lm has a thickness Within the range of about 100 nm 
to about 500 nm. 

25. The method of claim 20, Wherein the second radiation 
exposure level is less than the ?rst radiation exposure level 
and the ?rst and second photoresist ?lms are positive 
photoresists. 

26. The method of claim 25, Wherein the second radiation 
exposure level is more than about 5% beloW the ?rst 
radiation exposure level. 

27. The method of claim 26, Wherein the second radiation 
exposure level is about 10% to about 15% beloW the ?rst 
radiation exposure level. 

28. The method of claim 20, Wherein the second radiation 
60 exposure level is more than the ?rst radiation exposure level 

and the ?rst and second photoresist ?lms are negative 
photoresists. 

29. The method of claim 28, Wherein the second radiation 
exposure level is more than about 5% above the ?rst 

65 radiation exposure level. 
30. The method of claim 20, Wherein the second metal 

comprises aluminum. 
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31. The method of claim 20, further comprising etching 
the second metal above the second via to de?ne a plurality 
of metal lines. 

32. The method of claim 31, further comprising deposit 
ing an insulating layer betWeen the metal lines and above the 
second layer. 

33. The method of claim 1, Wherein exposing the ?rst 
photoresist ?lm comprises employing a ?rst radiation expo 
sure level and exposing the second photoresist ?lm com 
prises employing a second radiation exposure level, Wherein 

10 
the second radiation exposure level is greater than the ?rst 
radiation exposure level. 

34. The method of claim 33, Wherein the second radiation 
exposure level is more than about 5% above the ?rst 
radiation exposure level. 

35. The method of claim 5, Wherein the radiation exposure 
level falls Within the range of about 35 mJ/cm2 to about 41 
mJ/cm2. 


